20S proteasome differentially alters translation of different mRNAs via the cleavage of eIF4F and eIF3.
The molecular basis for coordinated regulation of protein synthesis and degradation is not understood. Here we report that the 20S proteasome endoproteolytically cleaves the translation initiation factors eIF4G, a subunit of eIF4F, and eIF3a, a subunit of eIF3. The cleavage of eIF4G or eIF3a differentially affects the assembly of ribosomal preinitiation complexes on different cellular and viral mRNAs in an in vitro system containing pure components. Inhibition of proteolytic activity of the 20S proteasome with specific inhibitors prevents cleavage of both factors in vitro and in vivo, restores assembly of ribosomal complexes in vitro, and differentially affects translation of different mRNAs in vivo. These studies demonstrate the importance of the endoproteolytic activity of proteasomes in regulation of cellular processes and suggest a link between protein synthesis and degradation.